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(54) OPTICAL ELEMENT MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily obtain a high optical coupling 
efficiency. 

SOLUTION: A projection 31a of a right-angled triangular shape is formed 
integrally with a transparent structure 31 constituted of a molded product 
from glass, plastic, etc., on its one face, on the vertical face 33 of which the 
end face of an optical fiber 1 5 is abutted, positioned and disposed on the 
transparent structure 31, on the opposite face of the structure 31, a light 
emitting or light receiving element 37 is bonded facedown opposite to the 
projection 31a, with positioning performed by using a fiducial mark, and a light 
passage is structured, with the inclined face 34 of the projection 31a used as 
a reflection area, between the light emitting or receiving face of the element 
37 and the core of the end face of the optical fiver 15. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the structure of three steps of MCM of the semiconductor 

device of the gestalt of implementation of the 1st of this invention. 

[Drawing 2] It is the top view of MCM of the three-step structure of drawing 1 . 

[Drawing 3] It is the top view showing the structure of each semiconductor device which constitutes the 
semiconductor device of the gestalt of implementation of this invention. 
[Drawing 4] It is a sectional view when cutting drawing 3 with A1-A2. 

[Drawing 5] It is the process sectional view showing the manufacture approach of each semiconductor 
device of the gestalt implementation this invention. 

[Drawing 6] It is the process sectional view showing the manufacture approach of three steps of MCM 
of the gestalt implementation of the 1st this invention. 

[Drawing 7] It is the process sectional view of degree process of drawing 6 . 

[Drawing 8] It is a top view explaining the structure of MCM of 2 tiering in the gestalt of implementation 
of the 2nd of this invention. 

[Drawing 9] It is a sectional view when cutting drawing 8 with C1-C2. 

[Drawing 10] It is the process sectional view showing the manufacture approach of two steps of MCM of 
the gestalt implementation of the 2nd this invention. 

[Drawing 1 1] It is the process sectional view of degree process of drawing 10 . 

[Drawing 12] It is the top view showing the structure of the conventional semiconductor device. 

[Drawing 13] It is a sectional view when cutting drawing 12 with D1-D2. 

[Drawing 14] It is the process sectional view showing the manufacture approach of the conventional 
semiconductor device. 

[Drawing 15] It is the process sectional view of degree process of drawing 14 . 
[Description of Notations] 

1 Semiconductor Device 

2 Component Electrode 

3 Semi-conductor Carrier 

4 Electrode for Components 

5 Bump 

6 Electroconductive Glue 

7 Closure Resin 

8 Surface External Electrode 

9 Rear-Face External Electrode 

10 Semiconductor Device 

1 1 Semi-conductor Carrier 

12 Surface External Electrode 

13 Rear-Face External Electrode 

14 Semiconductor Device 
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15 iSemi-conductor Carrier 

16 Surface External Electrode 

17 Rear-Face External Electrode 

18 Solder Ball 

19 Semiconductor Device 

20 Semi-conductor Carrier 

21 Surface External Electrode 

22 Rear-Face External Electrode 

23 Conductive Spring Material 

24 Imprint Pan 

25 Electroconductive Glue Film 

27 Printing Solder 

28 Welding Pressure 

29 Semiconductor Device 

30 Semiconductor Device 

31 Semi-conductor Carrier 

32 Surface External Electrode 

33 Rear-Face External Electrode 

34 Semiconductor Device 

35 Semi-conductor Carrier 

36 Surface External Electrode 

37 Rear-Face External Electrode 

38 Copper Ball 

39 Printing Solder 

40 Solder 

41 Anisotropy Conductive Liner Sheet 

42 Semiconductor Device 

43 Semiconductor Device 

44 Semiconductor Device 

45 Component Electrode 

46 Component Electrode 

47 Component Electrode 

48 Semi-conductor Carrier 

49 Electrode for Components 

50 Solder Ball 

51 Closure Resin 

52 GND Terminal 

53 Metal Coat 

54 Rear-Face External Electrode 

55 Resist 

56 Metal Coat 



[Translation done.] 
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* N'OTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the light corpuscle child module who combines this, 
light emitting devices, such as a laser diode which emits light to a right angle mostly, or a component 
side, photo detectors (it is hereafter described as an OPTO semiconductor device on behalf of both 
components), such as a photodiode which receives light at a right angle mostly, and the optical path of 
optical waveguide objects, such as an optical fiber and an optical waveguide substrate, i.e., the core of 
an optical fiber and the optical waveguide of an optical waveguide substrate, by the path of the light 
mostly bent by the right angle from a component side. 
[0002] 

[Description of the Prior Art] This kind of conventional technique is proposed by JP,8-21930,A. As this 
technique is shown in drawing 8 , a photodetector 12 is held in casing 11. An aperture 13 can open in 
the superior lamella of casing 1 1, and a condenser lens 14 is inserted in an aperture 13. An optical fiber 
15 is arranged on the top face of casing 1 1, and the apical surface of an optical fiber 15 is cut by about 
45 degrees, and is made into a reflector 16. As a broken line shows, a right angle bends in a reflector 16, 
it is condensed with a condenser lens 14, and incidence of the light spread with the optical fiber 15 is 
carried out to a photodetector 12. Moreover, as shown in drawing 3 of this official report at drawing 9 , 
the end face of an optical fiber 15 is made into a right-angled field to an axial center, that end face is 
dashed by prism 17, and the configuration bent by the right angle with prism 17 as the light from an 
optical fiber 15 shows with a broken line is also shown. 

[0003] Moreover, this kind of conventional technique is proposed by JP,10-160959,A. As this technique 
is shown in drawing 10 and drawing 1 1 , the guide prism 22 is formed in the frame-like guide block 21 at 
one, an optical fiber 15 is arranged on the crevice 23 of guide block 21, and the end face of that optical 
fiber 15 is dashed by the guide prism 22, and fitting of the photo detector 24 is carried out within the 
limit of guide block 21, the light from an optical fiber 15 is bent by the guide prism 22, and incidence is 
made to be carried out at a photo detector 24. 
[0004] 

[Problem(s) to be Solved by the Invention] In the Prior art shown in drawing 8 , it is not very [ the 
alignment for making the optical probe index of the reflector 16 of an optical fiber 15, the axial center of 
a lens 13, and the light-receiving core of a photodetector 12 in agreement on 1 straight line ] easy for it 
to be made to carry out incidence of the light from an optical fiber 15 to a photodetector 12 efficiently. 
Also in the conventional technique shown in drawing 9 R> 9, alignment with the reflective spot of the 
prism 1 7, the axial center of a lens, and the light-receiving core of a photodetector is serious. 
[0005] In the Prior art shown in drawing 10 and drawing 1 1 , fitting of the photo detector 24 must be 
carried out to the frame of guide block 21, it must design so that the component may fit in for every 
object' component, and versatility is missing. 
[0006] 

[Means for Solving the Problem] According to this 1st invention, the transparence structure is prepared 
between an OPTO semiconductor device and an optical waveguide object, and a projected part is 
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formed in the field by the side of the optical waveguide object of that transparence structure at one. 
The end face of an optical waveguide object is dashed against a positioning side almost perpendicular to 
the field of the near transparence structure where the optical waveguide object of the projected part is 
arranged, and an optical waveguide object is positioned, and said field of the transparence structure of a 
projected part is received. According to a slanting reflector The path of the light bent between the 
optical waveguide object and the OPTO semiconductor device is constituted. Moreover, the retaining- 
wall section is projected and formed in the field by the side of the OPTO semiconductor device of the 
transparence structure at one, a wiring substrate is opposite-******(ed) by the protrusion side of the 
retaining-wall section, and on the wiring substrate, an OPTO semiconductor device makes the 
component side counter with a reflector through the transparence structure, and is attached. 
[0007] According to this 2nd invention, a projected part is formed in the whole surface of the 
transparence structure at one. It is dashed against a positioning side almost perpendicular to said field 
of the transparence structure of the projected part by the end face of an optical waveguide object. An 
optical waveguide object is positioned and a conductor pattern is formed in a field opposite to said field 
of the transparence structure. An OPTO semiconductor device makes the component side counter the 
conductor pattern with a projected part through the transparence structure, face bonding is carried out 
at it, and the path of the light bent by said field of the transparence structure of a projected part and 
the slanting reflector between the component side of an OPTO semiconductor device and the optical 
waveguide object end face is constituted. 
[0008] 

[Embodiment of the Invention] The example of the 1st invention at the time of using an optical fiber 15 
for drawing 1 as an optical waveguide object is shown. The transparence structure 31 which consists of 
clear glass or mold goods of a lucite is formed, in the field of the transparence structure 31, and this 
example, projected part 32a is projected and formed on a top face 32 at one, and the positioning side 33 
almost perpendicular to a top face 32 is formed in projected part 32a, and the positioning side 33 and 
about 45 degrees are made to projected part 32a, i.e., the slanting reflector 34 is formed to the top face 
32. The end face of the optical fiber 15 arranged on the top face 32 of the transparence structure 31 is 
dashed against the positioning side 33 of projected part 31a, and positioning in a longitudinal direction is 
made in drawing of an optical fiber 15. An optical fiber 15 is mostly arranged on a right angle to the 
positioning side 33. 

[0009] Retaining-wall section 31b is projected and formed in a field opposite to the forming face 32 of 
projected part 31a of the transparence structure 31 at one, and the wiring substrate 35 ** to the 
protrusion side of retaining-wall section 31b an opposite, and is attached in it. The wiring substrate 35 is 
a printed-circuit board of glass epoxy or the ceramics, and the electrode, the terminal, and the 
conductor pattern 36 of wiring which connects these between are formed in the field by the side of the 
transparence structure 31. OPTO semiconductor device 37 is for example, soldering ******** on the 
polar zone of a conductor pattern 36. Moreover, the electrode on OPTO semiconductor device 37 and 
the electrode of a conductor pattern 36 are connected by the bonding wire 38. In the component side of 
OPTO semiconductor device 37, and this example, the luminescence side 39 of a light emitting device 
37 has countered with the reflector 34 through the transparence structure 31. 

[0010] Retaining-wall section 31b is formed in this example, and is formed in the shape of a rectangular 
frame in the shape of a frame by a diagram, the building envelope where retaining-wall section 31b and 
the wiring substrate 35 paste up by the ultraviolet curing mold glue line 41, and consist of the 
transparence structure 31 and a wiring substrate 35 is sealed to the exterior, and OPTO semiconductor 
device 37 is located in this interior. Thus, OPTO semiconductor device 37 is protected by the closure of 
OPTO semiconductor device 37 being carried out, moreover the closure case for the protection 
consists of the transparence structure 31 and a wiring substrate 35, and the configuration as the whole 
is miniaturized so much. 

[001 1] The light 42 by which outgoing radiation was carried out from OPTO semiconductor device 37, 
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for example, a light emitting device, in this configuration has a certain breadth, it carries out incidence to 
the transparence structure 31, and incidence of the light from a light emitting device 37 is carried out to 
core 15a (optical path) of an optical fiber 15 from the field 33 which the path of light is bent by the 
reflector 34 of the outgoing radiation optical axis from the light emitting device 37 of that projected part 
31, and projected part 31a which makes 45 degrees 90 degrees, and touches an optical fiber 15. In this 
case, if reflection in the reflector 34 of the transparence structure 31 has the total reflection include 
angle smaller than 45 degrees determined with the rate of specific refraction of the transparence 
structure 31, the total reflection of light happens by the page 45 degrees of the transparence structure 
31, about 100% of the outgoing radiation quantity of light of a light emitting device 37 will reach to core 
15a of an optical fiber 15, and incidence of it will be carried out to an optical fiber 15. Moreover, it is 
also possible to form a mirror 43 in the reflector 34 of the transparence structure 31 by vapor- 
depositing a metal etc. on the conditions from which total reflection cannot arise easily, and to raise 
reflective effectiveness. Optical coupling effectiveness, then the optical coupling effectiveness in this 
case are decided by gap of the outgoing radiation light breadth in the scattering loss in a total reflection 
side and the end face of an optical fiber 15, it, the outgoing radiation optical axis of a light emitting 
device 37 and a reflected light shaft, and the optical axis of an optical fiber 15 in the ratio of the total 
outgoing radiation quantity of light of a light emitting device 37, and the quantity of light which carries 
out incidence to an optical fiber 15. 0.6mm [ of 10 degrees, then a light emitting device 37 to optical 
paths ] outgoing radiation light serves as the flux of light in which the maximum joint effectiveness has 
the breadth whose diameter is [ reflection loss ] 0.105mm about the point light source and an outgoing 
radiation light angle of divergence in 0 and a light emitting device 37. If the diameter of the core of an 
optical fiber 15 is taken 0.105mm, when each optical axis is in agreement, 100% of optical coupling 
effectiveness can be acquired. 

[0012] The transparence structure 31 (projected part 31a and retaining-wall section 31b are included) 
can be manufactured with mold shaping by being made from glass etc. Compared with the case where 
generally carry out slanting cutting of the optical fiber etc., and it considers as the same reflector 
configuration, easily, this is cheap and, moreover, can be said for it to be possible to acquire high joint 
effectiveness. In order to make alignment with the light emitting device 37 and reflector 34 for carrying 
out incidence of the outgoing radiation light of a light emitting device 37 to an optical fiber 15 efficiently 
correctly and easy, At least three marks 44 for alignment are formed in the location of the transparence 
structure 31 and the wiring substrate 35 which should be put together mutually. What is necessary is to 
allot the transparence structure 31 on the wiring substrate 35, to make in agreement what was formed 
in the mark 44 for alignment of viewing from on that at the thing and the transparence structure 31 on 
the wiring substrate 35, and just to paste up mutually in this condition. The mark 44 for alignment on the 
wiring substrate 35 can be performed to formation and coincidence of a conductor pattern 36. The so- 
called FIDISHARUMAKU can be used as a mark 44 for alignment. In the case of a glass epoxy printed 
circuit board, it can form in the precision of 50 micrometers, and, in the case of a ceramic printed circuit 
board, can form in the precision of 10 micrometers. Vacuum evaporationo of the metal which lets a 
mask pass can perform the mark for alignment to the transparence structure 31, and it can be formed in 
the precision of submicron order. 

[0013] The relative precision of 5 micrometers or less which follows, for example, is usually demanded 
by GI-50MMF (50-micrometer multimode optical fiber of a gray DETTO index form) can be attained 
easily. In addition, as for the protrusion length H1 of retaining-wall section 31b, it is desirable from the 
point of optical coupling effectiveness to consider as smallness if possible in the range in which a 
bonding wire 38 does not become obstructive. Although the example shown in drawing 1 showed that 
100% of joint effectiveness was acquired by coincidence of an optical axis and the core cross-section 
dimension of the diameter of outgoing radiation light breadth and an optical fiber, even when an optical 
axis shifts somewhat by narrowing down outgoing radiation light breadth as an approach of acquiring 
Takamitsu joint effectiveness, smaller than the core ( it is optical waveguide in the case of a 
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photoconductive wave substrate) of an optical fiber 15, incidence of the outgoing radiation light of a light 
emitting device 37 can be carried out to an optical fiber 15 about 100%. This will become possible [ being 
able to use the difference as the margin of an optical-axis gap, and easing the loading precision demand 
of each component and components ], if the diameter of an outgoing radiation light pattern in the end 
face of an optical fiber 15 becomes smaller than the cross section of core 15a of an optical fiber 15 as 
shown in drawing 2 thru/or drawing 3 . At drawing 2 , a condensing function is realized by making the 
reflector 34 of the transparence structure 31 into a parabola (rotation parabola). It becomes possible to 
make this curved surface into a paraboloid, and for the flux of light breadth after reflection to be 
pressed down by that focus also at the core of the luminous-radiation side of a light emitting device 37, 
and to make the flux of light pattern in the end face of an optical fiber 1 5 smaller than core 1 5a. Drawing 
3 A forms a convex surface 45 in an opposed face with the light emitting device 37 of the transparence 
structure 31, a lens function is given to this part, and that function is the same as that of the above. 
Although the lens function is illustrating the convex lens as physical structure here, it is also possible to 
use a convex lens and the micro planar lens which obtains the same function by changing partially the 
refractive index of a Fresnel lens or the transparence structure 31. In this case, a curved surface 45 is 
not formed but turns into a flat surface. A condensing function may also be given to an opposed face 
with the light emitting device 37 of the transparence structure 31 while giving a condensing function to a 
reflector 34, as shown in drawing 3 B. 

[0014] Although relaxation of loading and mounting precision was aimed at by narrowing down the flux of 
light in the above-mentioned example, it is required to raise the light emitting device loading precision to 
a substrate 35, the mounting precision of the transparence structure 31 to a substrate 35 top, and the 
connection precision of the transparence structure 31 and an optical fiber 15 to make an optical axis in 
agreement if possible. Although each relative precision of these is raised of course, the precision for 
optical-axis coincidence can be raised with constituting an optical fiber 15, the transparence structure 
31, and a light emitting device 37 on a certain reference point (components). 

[0015] The example is shown in drawing 4 about the case where the 2nd invention took such a point into 
consideration, and use an optical fiber as an optical waveguide object, and it uses a light emitting device 
as an OPTO semiconductor device. In drawing 4 , it is the example made into the structure where the 
transparence structure 31 is used as criteria components, and an optical fiber 15 and a light emitting 
device 37 can be carried and mounted in this, also in this case, like the example of a previous example, 
projected part 31a is formed in a top face at one, the positioning side 33 and a reflector 34 are 
constituted by projected part 31a, and the end face of an optical fiber 15 dashes against the positioning 
side 33 in the whole surface of the transparence structure 31, and drawing — having — an optical fiber 
15 — the left and the right — setting — positioning ********. 

[0016] On the other hand, the conductor pattern 51 containing an electrode of the transparence 
structure 31 is formed in a base by a diagram, flip chip mounting technology etc. uses face down bonding 
for this electrode for a light emitting device 37, and a light emitting device 37 is directly mounted in the 
location which was in agreement with the optical axis of a reflector 34 and optical fiber 15 grade at the 
transparence structure 31. Moreover, in this example, an optical fiber 15 and the reflected light shaft of 
a light emitting device 37 can be made easily in agreement by forming V groove 52 as guide structure 
where an optical fiber 15 can be put on the transparence structure 31 in accordance with the reflected 
light shaft of a light emitting device 37, and mounting an optical fiber 15 along with this guide (V groove 
52). In this example, the case where an optical fiber is used is shown and the optical fiber is performing 
alignment by V groove structure. Therefore, the extended direction of V groove 52 serves as a right 
angle mostly with the positioning side 33. 

[0017] In addition, in the conventional face down bonding (it is also called flip chip bonding), the probe 
possessing an image pick-up means was inserted in the gap of the component side and substrate side 
which are joined, from the probe, the both field was picturized by turns, carried out the image processing, 
the location was judged, and the image recognition method which extracts a probe and is pasted up was 
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common after alignment. However, since a circuit board side is the transparence structure 31 in this 
example, it becomes possible to carry out alignment by the observation or the image acquisition from 
the top-face side of the transparence structure 31, without using such a probe. Although the electrode 
on the transparence structure 31 connected mutually and the electrode of a light emitting device 37 
may be used for the criteria of alignment, FID1SHARUMAKU is too inscribed on the transparence 
structure 31, and the unnecessary electrode which is not used for this and connection of a light emitting 
device 37 and the structure for example, on the light emitting device 37 of the lobe and others in the 
case of having an optical outgoing radiation side or mesa structure on a light emitting device 37 may be 
set. Furthermore, it has FIDISHARUMAKU also on the light emitting device 37, and alignment may be 
perceived and carried out from the top-face side of the transparence structure 31 so that 
FIDISHARUMAKU may lap. 

[0018] Although association with one optical transmission line and OPTO semiconductor device which 
have one optical path was shown in the optical waveguide object in **** As shown in drawing 5 , the 
end face of tape fiber 15' by which array formation of two or more core 15a is carried out in parallel is 
dashed against the 1st page of the transparence structure 31, and the positioning side 33 where 
projected part 31a which has cross-section right-triangle-like die length in a top face in drawing is 
prepared in one, and the projected part 31a is extended. It is on extension of the path of the light of 
core 15a which is each optical path, the reflector 34 of projected part 31a bends, and it passes along 
the transparence structure 31, and is made to be reached in the luminescence side of each light 
emitting device 37 allotted on the wiring substrate 35, respectively. OPTO semiconductor device 37 may 
be attached in the transparence structure 31 as drawing 5 was shown in drawing 4 . Moreover, the 
optical waveguide substrate with which two or more optical waveguides were formed instead of tape 
fiber 15' in parallel may be used. 

[0019] Although the location in the extended direction of core 15a of an optical fiber 15 was determined 
by the positioning side 33 of the transparence structure 31 in **** For example, as shown in drawing 6 , 
it sets on the field 32 in which projected part 31a of the transparence structure 31 was formed. In the 
positioning side 33, the interior 55 of a proposal which has a right angle and a field 32, and the right- 
angled datum level 54 projects, and is formed. The end face of the optical waveguide object 56 is dashed 
against the positioning side 33, one side face of the optical waveguide object 56 is opposite-**(ed) by 
datum level 54, and the optical waveguide object 56 is positioned in a 2-dimensional flat surface on the 
transparence structure 31. In addition, in drawing 6 , it is the case where the optical waveguide 
substrate with which two or more optical waveguides 57, i.e., an optical path, were installed as an optical 
waveguide object 56 is used. Although not shown in drawing, as shown in drawing 1 corresponding to two 
or more optical waveguides 57, each OPTO semiconductor device 37 is formed, respectively, or face 
bonding of OPTO semiconductor device 37 is carried out to a field opposite to the projected part 
forming face of the transparence structure 31 corresponding to two or more optical waveguides 57. 
Although drawing 6 showed the optical waveguide object 56 which has two or more optical waveguides 
57, optical waveguide 57 is applicable also to the case of one. Optical fiber tape 15' shown in drawing 5 
as an optical waveguide object 56 is sufficient. 

[0020] An optical fiber 15 is equipped with a connector 61, the transparence structure 31 is equipped 
with a receptacle 62, and drawing 7 shows the case where an optical fiber 1 5 is attached in the 
transparence structure 31 free [ attachment and detachment ]. A hole 64 penetrates a connector 61 in 
the center section of the thick plate cylindrical connection section 63. Insertion immobilization of the 
optical fiber 15 is carried out at a hole 64, and the pieces 65 and 65 of engagement are extended in the 
same direction in parallel with an optical fiber 15 from the both ends of the connection section 63. Pawls 
66 and 66 are formed in the mutual inside 15 at the tip of those pieces 65 and 65 of engagement, i.e., an 
optical fiber, and the field which counters, and the keys 67 and 67 extended in the same direction as 
that extended direction are formed in the field which counters with this optical fiber 1 5. These 
connection section 63, the piece 65 of engagement, a pawl 66, and a key 67 are constituted by one as a 
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mold article of synthetic-resin material, and can extend elastically between the tips of the pieces 65 and 
65 of engagement. 

[0021] The receptacle 62 combined with this connector 61 is the case where it forms in the 
transparence structure 31 by which guidance of an optical cable 15 and V groove 52 for positioning were 
formed in one at one. The engagement sections 68 and 68 are projected by one and a positioning side 
and the key seats 69 and 69 mostly extended at the right angle are formed in the both-sides side of the 
part which constitutes V groove 52 in the protrusion side of the engagement sections 68 and 68, 
respectively. As for projected part 31a of the engagement sections 68 and 68, and the opposite side, the 
spacing is gradually made into a taper side which becomes size gradually, respectively, as for the 
projection, i.e., both the protrusion side of the engagement sections 68 and 68. 

[0022] If the pieces 65 and 65 of engagement of a connector 61 are turned to the positioning side 33 
and it pushes against the transparence structure 31 Spacing of the pieces 65 and 65 of engagement can 
extend according to the taper side of the engagement sections 68 and 68. If pawls 66 and 66 pass the 
engagement sections 68 and 68, according to elastic force, spacing of the pieces 65 and 65 of 
engagement will engage with narrowing, pawls 66 and 66 will engage with the field by the side of the 
positioning side 33 of the engagement sections 68 and 68, and a connector 61 and a receptacle 62 will 
join together. In this case, the connection section 63 of a connector 61 attaches with the end face of 
the transparence structure 31, it approaches [ whether the end face of an optical fiber 15 runs against 
the positioning side 33, and ], and positioning of the optical fiber 15 in the positioning side 33 and a 
right-angled direction is made. Moreover, into V groove 52, insertion guidance of the keys 65 and 65 is 
carried out at key seats 69 and 69, respectively, and it is inserted [ do not incline an optical fiber 15, ], 
and positioning of the optical fiber 15 within a field parallel to the transparence structure 31 and a 
perpendicular field is made. 

[0023] Although not shown in drawing 7 , as OPTO semiconductor device 37 showed drawing 1 or 
drawing 4 , it is prepared to the transparence structure 31. Moreover, although drawing 7 showed the 
example of the optical coupling of an optical fiber 15 and OPTO semiconductor device 37, it can be 
applied also to the optical coupling of optical flat fiber 15' and two or more OPTO semiconductor 
devices 37, and can also apply the configuration of attachment-and-detachment association by the 
connector and the receptacle to the optical coupling of the each optical waveguide of an optical 
waveguide substrate and OPTO semiconductor device 37 which have 1 thru/or two or more optical 
waveguides similarly. 

[0024] Furthermore, in drawing 1 thru/or drawing 4 , an optical waveguide substrate may be used 
instead of an optical fiber 1 5. Moreover, a photo detector may be used although the light emitting device 
was explained as an example as OPTO semiconductor device 37. In the configuration of drawing 4 
thru/or drawing 7 , as explained with reference to drawing 2 and drawing 3 , a condenser lens function 
may be given to the part which is good also as a condensing curved surface, and counters a reflector 34 
with OPTO semiconductor device 37 of the transparence structure 31. 
[0025] 

[Effect of the Invention] Since form a projected part in the transparence structure at one according to 
[ as stated above ] this invention, a positioning side and a reflector are established in this projected part, 
an optical waveguide object is positioned and it was made to arrange, that transparence structure can 
obtain the thing of close dimensional accuracy easily and cheaply as a mold article, and it can fix to ** 
in a as high location [ as an OPTO semiconductor device ] precision, using FIDISHARUMAKU moreover, 
and high optical coupling effectiveness can be acquired. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The top view in which A shows the example of the 1st invention, and B are the A-A line 
sectional view. 

[Drawing 2] The top view in which A shows other examples of the 1st invention, and B are the A-A line 
sectional view. 

[Drawing 3] Drawing 1 B which shows the example of further others of the 1st invention, and a 
corresponding sectional view. 

[Drawing 4] The bottom view and C of the front view in which A shows the example of the 2nd invention, 
and B are right side views. 

[Drawing 5] The top view in which A shows the example of further others of the 1st invention, and B are 
the A-A line sectional view. 

[Drawing 6] The perspective view showing a part of other examples of this invention. 

[Drawing 7] The perspective view showing the example in which A equipped the transparence structure 

31 with the receptacle 62, and B are the perspective views showing the example of the optical fiber 

which equipped the connector 61 combined with the receptacle 62. 

[Drawing 8] The sectional view showing the conventional light corpuscle child module. 

[Drawing 9] The light corpuscle child module shown in drawing 8 is drawing showing deformation a part. 

[Drawing 10] The decomposition perspective view showing other examples of the conventional light 

corpuscle child module. 

[Drawing 1 1] The assembly sectional view of the light corpuscle child module shown in drawing 10 . 
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wm»#©«H] 

±ES0A#lig#©±Eftg&i8ftflJ©®lC^#-#(r 

^j&an 

±E^SIUi±E^«!&#©S®<h®£LT^«i&ft 
^©ftBftfeffiK«£L7c±E7t8lj£i&#<h. ±Eft¥ 

*<Dm®mte<D±tmwmmfct(Dftfam±.\zyt¥mfr 
t n ft a -trc sxtt a nt v» * c t * w * 1 1 z> ftm^- 

[W*«2] ±E£i#lB«©&lBiBi, ±B£&£« 

©±Eft¥£#*^ £>nfcffl t i:fnfn©i 

«£JiEe**«£©R£«tti*.lk3n, ^©ftg6{C± 
#gft*^- («TM*^£ftSLT*¥##*^£B2 

is*****? i ±aB3t*«»# t © m iz m mm it# 
j^/san 

j&jsan. 

±IB*#^*^©*^ffi{BU^±fB^Hj<ijg^^^LT 
±EKftS<h*f ft LT±E*fl^*- >fc 7 x-f 7.y^ 
> # >x w> if a nt H -5 Z. t tt % ft*^ v 5 



(2) 

2 

a— ;k 

[|**«5] .±ES"H»i2H*©±K##A<*->#JiS 
®tr. iEft^MMfcJR^TWB****. WifMK 

ti*«8] ±E7t^ftss#«'>< th i-*©#** 
zz.t&¥fmt?z>mxm i M«*a5 ©fgrn^fcE 

«rftKf*KS#ffi*<, *ftfsg©£3ffl®T&5;i<b£4#Sfc 
<fr*fll*ai 1 715»*B 8 ©{Hjn^tcEW©*;*^ 
ya-Jk 

[Dt&S 1 0 ] ±ES9l*i£#:©±Eft¥*#*? © 

m^ffitttfa-tzmw&fttfibuyxmzBrfLznT^ 

Z> ut^tiiitSif*^ 1 75S«f*3B 9 ©Hn^KE 
30 |03tlftyi-ik 
[^©fiMJB&IB^] 
[0 0 0 1 ] 

mm.ft\zyt*m%-?z> v-*?*^*- Ffc£©ss3t* 
^xtt*^Bia«Efttc7 l e^S3 , £t--57* h^-f^-- 

TiET) t. #7 7^/Wfc*«l&a*&£©ft*iS 
S&#©ftS&. r)*r)3tt77-f A©37^»3t*«KS«© 
3t*««StS, S«itftfC#flfttf6nfc*©aKlC«tO 
40 ^St5)tIftya-JH:§lf5 0 
[0 0 0 2] 

[«£*©£* J £©»©«£*«»#, ftW¥8-2 1 9 
3 0^«TjS*SnTU4. £©S«ttB8K:3S?-«fc 
3£> $r— 1 ft(C7^ hr-ff?^ 1 2^*iR§ 

an. >r-=sy>? 1 1 ©±«k;3Bi 3*^tte>n, si 
3 \z9k%v>%\ 4*t«»ji*n', >>^ii©± 

BlCfty'T'f A'l 5 7i«an, *7 7-fA*l 5©Sfc3£ffl 
i«ft4 5StC«KSftTS»B 1 6 isn. %?Tin 

so T-a^icSTflif e.n*?tp>xi 4T**anx7* h 
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3 

1 2 ltAitSn-5. Sfcc:©a«©0 3 (Ctt 
S 9 K^T <fc 5 7 7 A 1 5 <7>S»miMc*f bit 

CO 0 0 3] ^fcdcDaw^*fe^!t#^¥l 0- 1 6 
0 9 5 9^i$8Tifi3i£nT^S. u©SItt01OS 
7>'m i i tc^-f i -5 ic. ##ccQ#-f h* :/n -y 9 2 1 te# 
h"^'JXA2 2^*-#:iC^$n. h*yny^2 
l(7)D3gl5 2 3tr^7 7-f A'l 5*tgg$n, ^7 7^ 
A'l 5<7J«B^^^r K:/'JXA2 2«;:3£#M§TbtU £ 
fctf-f FXny? 2 1 V>Wn\z ! gLftm=?-2 4#&££ 

So 

[0 0 0 4] 

V>Xl 3<Dm'L-t, 7* h"fjy-?5> l 2 COgft 
7t77-f Al 5^b©7t^7* hr^f?? 1 2 
9 \Z*LrzU£&ffi\Z&^Th. -f-cD^UXA 1 7 CDS 

[0 0 0 5] 01 osrj-g] 1 1 \z^lsTz'&.&<F>&.m\z3a 
^T«gfts?t^2 4£#-f K7*D7^2 1 (Dmz&GZ 

o \zm%ti-tztttitetet>-fy{mmz!Ktfz>o 

[0 0 0 6] 

x^mwmT tym®.%iW t <Dmizmmmmmmn b 
n^(Dmwffimfc<D?fcmte&»m<Dm\z$zfflfr-mzM 

^tsi^ni. ^«^s&^^'iiM**^n. *7c^gB 
tft^&jn^ <t ©m \zm m \i b nfc^coass 

izm®mmm&m?£2n. ^<D&mm&±\zft*m» 
s-e-nsttiTbns. 

[0007] z\<D , %2mmz&n\z. mwmfevw-m 
\zmmtf-mzM&L2ti, *<D^£>mwmmft(Dmw, 
wtmmmtiitm&tbmz, ?tw&'&wv>mm\z&% 

m?,M£!x.*i<DW\z, mwnz-ytiw&nti. ^nm 
fcrtf-yizx^mfcmTtf^vmTWizmwffi&ftz 



(3) 

4 

m<nmwffifew<Dmtmtnftv>K%tm\z&K). x^m 
frm^vm^w £ftmm&&%afi tvmztf mf <=> tut 

[0 0 0 8] 

[^BJcDllJSco^ffi] 0U:^i$K#ilT«7 7^ 

A'l 5^ffl^7C^CD^l^^C7J^^J^^-r. SBJitf 

^XX«SBJ-&^)!i©fie^p a pii9 7i^S0J«ji^3 1 
^tSttbn. SBJ«jg^3 1 <7)ffi, ^(D^JT«±ffl3 2 

.0 ±\z^3 2 a^~mz^\am^n, 2=^3 2 aic« 

±353 2 £H:#SiE&{iB&toB3 3^fiE$n, £fc 
3Zffi3 2 alCte{4«£fei6ffi3 3£&{=C4 5g£&-T. ^ 

mwmmfo3 i<d±m3 2±iz&ztitzfty7'i^ 

1 5©«®^gB3 1 a©fiM&#®3 3\zm%mTt> 
nTft? r< A l 5 ©0{C43^T£*73r6]H*5H--5feS 
fcibm^tlZo f77-fA'l 5«{iM&&E3 3lC^ 

[0 0 0 9] mwmi&fc3 1(D^3 1 a©^®3 2 

20 ts*fa)ffi(cs:^sgi53 1 b^'-^tc^ai^^n. x 
bn-5o se^a*3 5i«7^x^->xiJt75 ^ 
\zmm. srjccmbra^it^-r^iE^cDas^A^ 

->3 6^pK^nTt^o *«:A^->3 6©«ffigl5 
±fC^¥^* : f 3 7 7WJ;U;f¥fflttttbtl3. STi^: 
#»^^3 7±<7)«®<h^Ai5'->3 6<7)«®a:^' 

f 3 7©IfI, ^©^JT^^^S 7©fgft®3 9 
[0 0 10] Z.<DMT'i$3cmmW.3 l MJ«Mtc, its 

*^#«(cj^)5£^n, ^asc 3 1 b t&um®. 3 5 1 

»3 1 tmumw.3 5T°Wif$.2nz>ft&&mwmztt 
uxsi^n, c<Dmmzyt*mfom?3 7mtm^n 
z.<D&oizyt¥mfcmT3 7mi±znz>z\£ 
■vyt*mtem^3 7rf&mzn. Lfrb^cD&motz® 
<Dm±5—7,tfmwmmfc3 1 tm&mm3 srWff&z 

[0011] z.(Dmi&iz&^Tft¥mwm^ m*.\m 

^ftm^ 3 7^btB*f$n7c^4 2«. ab-S/^O^fco 
T3BJ5^^3 1 CAWL, ^-0^3 KD^?t^3 
7^b<DtHW7tfftt4 5S^fi:-r. 51^3 1 aO£W 
3 4 K J; 0^(03^9 O^fttf bnT^7 7"f/N'l 5 
£ig-r&®3 3 J;t)7t7T-f Al 1 5 a m 

SS) lC?fi^^3 7^bCD^^*AW$n^)c C(D«-&S 
b^«^ 3 1 (DKttffi 3 4 XVELMimWffimW 3 l (7) 
JtfflW*tCckD*^Sn^^S^S^4 5gJ:D/h$ 
so ^fe©TS>n«SBJ^jg^3 1 C04 5II^CM* 
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5 

**fi;i05BfcJlH t 3 7©tBWft»©»ft£l o o%i>my 
r-fAl 50H71 5 a^gL^r-fAl 5 fCAW 

ttjgBJfgjgft 3 1©£«|B3 4 K^/SfciUrrSft.ifK 

3. f£ftit^3 7 <D±\hm%mt%y r ^ A'l 5tCAM 

tBWft£^o, ^n£fgftit^3 7©mwftttk 

€r3«a£«il££0, I»3 Uk&ftW. 
iA^Oft^ 1 OSttntf^$f 3 7A^M0. 6 
rnmTWtb&bfcteifi&T^O. 1 0 5 mm©jA7^D *$f~D 
KMttiZ,, )t7yf A*l 5©37©liS£0. 105 
mmtftll ^n^Yl©ftitt^-ifcLTU3«£-l 0 0 
% ©7tli!i£x« * ft § d t #T * -5 . 
[ 0 0 1 2 J aWfcjSfls 3 1 (^3 1a, 
1 b£-&tr) tt#J;Ui#7X#£#^<hLT ; E-;i/FfiS; 

^«atb!6»%)*fflTrBig#Sftsp*»*ci:*«. - 5iiBT» 

fgftPfl^ 3 7©ffl#Jft£<»J;<31f;:7 7-f 
;tl5KA»3*«fcftfl). SBftJfciP 3 7 tS»ffi3 4 

1 <hgEiHS1£3 5 t©5t»t:^toSn*^*&«K:, & 
m£ltm-v-? 4 4 *<|>fc < t & 3 ttBfJBfi&LTfcS. 

i2^s«3 5±i:aw«i*3 1 seu -?-©±3&»e.s 

«fcJ:Dti:P'&-&ffl'V— £4 4£BEH»£3 5±©fc© 
&9i*jfi*3 lfc»j*3ftfct> (Dt ft-aS*, - 

o*ttTS^i:»ftntf«ki>. Ett»«3 5±©ffi:« 30 

ff 5Ct*iTt5. &«£i£fflV-:JM 4tLTBl>b 
^I##-/7"'J > hSIOi&B 5 0 «m©iSl?I)« 

-efr, t7i7^7 r u>M«oi^Hi 0 «m«is 

T7»^T**. jSBJ*B^3 1 l:^T5fig^tffl7- 

[0 0 1 3 ] fcT, #Jx.«*G I - 5 OMMF WU— 10 

-Y A) T»tt£#£tt* 5 wmRTWffi^JltSSr^^tC 
jfj£T£5. fc*55EflfS«3 1 b©?£ffiftH 1«#>t : 
>r >^7-f +"3 8*tW*fcfc5fc^ttHTfc5' < c</jN£ 

fcwrajttt, ts&ummftfc&vmtyty 7-r A©n 

7»fH^fe©-StJc«fcO 1 0 0 X©»£3MS#»&ft* 
E*s?)5^7 7-f/n 5CD37 Ott*BX«©*£tttt 
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G-Ch&ytm^FS 7©ffiW7t$rS«l 0 0%, »7-f 
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a. m2-v\,*mwmmfc3 iositi3 4£#ja«a7 
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1 5 a«kO/hS<-rSilt**pIlSlt&«. B3A»3W 
«tjg#3 10M*f3 7 t©*f(p|ffi{CflagD4 5 £Jg 
jfcU £©a5#K:U>X$f££J#fc-frfc%>©T<&D. -t 

<h TO 1/ >Xi |b]#©<M£ & A 3 v-f i7 n X k-X- 1/ 

JEMJcSnfjpiBifca. H3 B(C^1-J:5tc£*t©3 4 

391flli§# 3 1 (Dm.ftm 
^3 7 £©#ft®tC%>£lft18ig£*>*:-&Tt>J:^o 

to o i 4] ±fB©0yT*«7tm£3&D&tr;i£T'fS«. 

"J8*ifttt3 1©£S««. S9ifll£tt3 1 tjt7 7-fA' 

3^77-f/n5, S99il#3 1. 58**^3 7*** 

[0 0 15] Z.<D£ot£&&%m.Vrz<Dffm2%WT"& 
D, ^©*«S0>J^> UT^T'f A*, ft 

04T«^^^jt^3 1 Lent* 
mmmm^3 1©-®. mTtt±®!c^a5 3 1 a **-# 

?§^3 1 atC<tD{4Bft*ffl3 3 tIMB 

3 4-**«^sn. &B&&!)ffl3 3i:3t77-rni 5©^ 

IA^ST5nt)t77-f/n 5 fife, *7j|B]tCl5^ 
[0 0 16] S««jg#3 l©ft!l®< ^T«lSffl(C*ffi 
3 7S7U 7 7 - 5 L 77**g« PliB7i-7,^ 

>^>t : ^ >tf&m^* Rttms 4sut3t7 7-f a*i 5 

UCiaft^ST*. Sfcrol^l6«|Ttt2W»itflt3 1 
tr, Jt77'f/n 5*56^*^3 7 ©SMTttfi 
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Wt.nz.<r>1H h* (Vi5 2) K»oT3t77'f Al 5* 
HST5JltT^7 7"f^Cl 5&ft3feX?3 7 COKWft 

SffiB^-ff&fToT^*. ftoTVjff 5 2cO}ffift7jfate 
tt«ft«>ffi3 3iH«ifift£fc*. 
[0 0 17] SM*©7i^7^>ii5>f-r >7" 

s n* ^ s ta«E i co mn izmm^m. u 

fc7"P-7'^Al- 7°D-7*/^e>-?-cOpiO*COffi£3c5 
BJl«tifift3 1T&&C0T\ ;iC0J;5&7o-7£ffl^3 

c tfc < mwmmfc 3 1 o±ib«*» zvwims. tdtmrn 
s*pttt, £b>icaEtrrsa9i*i&fic3 i±©tgti 
* 3 1 izyj^j ->^;u-7-^^PnbT^#, ^tii, 

SHE*? 3 7©««fcm»&lr»*JH£«**$Btt* ; F3 
7±©«Atf3fcfflj*ffi, *&tt*1J-;|tjft£#T*»£<0 
. ^ffiW-tCftlOfSJtt*^ 3 7±cO«jg#l££&fc>-&T*> 
«k^. 5 5.^56^*^3 7±tCfc7^5 :: i' ->-WUV-£ 

[0 0 18] ±»fc::m»Ttt#*SI&#K l#<Z>ft!&£ 
3 1 #C0ft£ig&£3fc¥«ft*^ tCOi&£k:ot>T 
*Lfc#, H5K*T«fc3KSW*jft#3 lOliii. 0 
Ttt±iBlC»riiiEftHA»«©*$*t>t?^aJ3 1 a# 

-mzmv*>n*:<D$*m3 1 a^sft^nt^sfii^ 

3tttT?a5*n7 1 5 aC0ftC0ffiS&C0Sfi±T^gB3 l a 
C0Kttffi3 4 Kit) #T ft tf &n, jfBJ#ti£ft 3 1 £ii 

d. s^ss3 s±\z*n s enm-znrcm*<D5tytm? 

##$f3 7S04fcj*bfc<fc'5fc3*#iii«:3 Id 

[0 0 19] ±S£Ttt3£7 7-1'A*l 5(03 7 1 5 a COM 
ft*lRlK*Jtt*ffijl**aW«jfifl£3 1 COffift*«>®3 3 
\Z J: 0 6*13 J; 5 Lfcrt*, «*. m 6 {c^TJ; 5 

(c. mmmmw3 ico^a$3 1 at>mi$.znrcm3 z±. 

K*lr»T, tEft^i 3 3 $ AA^Oi 3 2 £AA&1 

qsjB5 4*wr*3Ki'i»5 5**^m»j«3n. 

#5 6C«I)!i%fft6B3 3l:^^T&n, 3tt*« 

S&ft5 6 0 1 OliSfttSWS 5 4K»«3ftT, 

ft 5 6 #j§93#liift 3 1 ±T-*7c¥ffll*lT{4Sft*$ 



(5) 

<? 

n^.o fc*B 6 5 6 tLT, a»<03tt* 
&?&5 7, oSO^SS^3£iS$n7c^K8SS«^ffl^ 

SS5 7 t^UTi 1 IC^LTcJ: 3 tdS-ft^ft*^ 3 

7a*wFn»»7&n*av sw«ifift 3 1 co^^eg 

. #|f3 7^7i-X#>r^>m5. 06T«S 
IScc07t»&S&5 7£*T*3fc«*«»#5 6£j*Lfc?&«. 
3t*ift»5 7fcU*W*£fc*>j8JHT#4. Tt^&SSft 
10 5 6 £IT(J0 5 t^bfc^7 7-f Ar-yi 5 ' Tfc 

[0 0 2 0 ] 07B3t77-fAl 5 tc:3*7 7 6 1 #g 

n. ^77^/^1 5&mwmmfc3 1 \zm%i&&iz%m 
n^^oizbrcm^^^to 3*7*6 1 bmahmk 

ft? 7 -rm sijtjfiifesn. aasgB6 3©Mi 

9, 7t77-fA*l 5 t¥fTlIi^fr6 5, 6 5^11-^ 
r&itcMfisn, ^CO«£-Jt6 5, 6 5C05fe^C05^C0rt 
zo M, o* D7t77-fA*l 5 £ffit::/ft6 6, 66 

jWBjsKan. *fc^co^77-<A*i 5 tMrfiiT^Sfc-?- 

0«fi*l*ltH-*lfilKiffiSnfc*-6 7, 6 7*ti 
*3ntl»4. ;iftS»»Sa&6 3, /ft 6 

6 ; +-6 7 B^WIttOt-^ Kfii 1/T-#C« 

[0 0 2 1 ] £(03*77 6 1 £ii3£3tt.&l/-t77 7 

;i/6 2tt, fty— t*;h 5co3g^o&s**fflcov* 

5 2ifi~mzMtfLi£titz.mwmfeW3 1 K-ftK^u 

^n^-'n, £fi£g&6 8, 6 8*t-ft{c^tts$n, ^-co^ 
• -&SB6 8 , 6 8 o^njffifc-en-^nttBfta&ffitsjiit 

£35 6 8 , 6 8 C0?ggB 3 1 a tfifcfrffltt-tft-fntfc* (C 
^tBL» «£«6 8, 6 8 OpgSmBtt-t©M 

[0 0 2 2] n^i7^6 l(0^^)t6 5, 6 5£fe@ife 
*iB3 3t|6j»tTaW«jfifr3 

356 8, 6 8C0^-A'ffitr.J:D^&n-6 5, 6 5 0DMN8 
40 tffllrWtf en, /K6 6, 6 6*^956 8, 6 8 ^M 

0, 16 6, 6 6*^6 8, 6 8 COffiBftfeffi 3 3 
fflHOffit^LT, 3^7^ 6 1 tU-ty^^)V6 2ifi 
*g^r*. ^C0|^{r=i^77 6 1C0jI^HU6 3*tj§BJP 
£ft3 lC0S®t»^L> 3t7 7-fA*l 5COfflH^4B 
MI3 3£^§^a»l> &«&aoffl3 3<!:ifi^ 
^*|6]H*t7*^7 r-f A* 1 5 C0<iB&i6rt*&£tt5. 
Sft*-6 5, 6 5 tf*—m 6 9 , 6 9lC^h^*nifA 
^Sn^77-f/n 5**V»5 2rtt*»fcJ:.6-r 

50 ffAsnt. @^«igft3 1 tTffttiBrt. arxfiE* 
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[0 0 2 3] B7K^LTH&Hj&«, lfliififl!3 1l: 

>ttu> X¥m&mT3 7^igix«B4K*bfc«fc'5c 

IStten^o *fcH7tt3t77-f A*l 5 t^^Wfls*^ 
3 7£03fclS£<&«£*Lfca«, #79 y b7r-f A*l 
5' t*ft©3ti|i*#*^3 7t©3t«'&Kt>afflT 

<i3fc¥*<£*^ 3 7 &®3tiltelCfe. 3 

[0 0 2 4] M£B175£B4lC*3^T. 3t7r^/tl 

#{5^3 7 £bT«3t*^*«£LTBlWLfc*<. S3fc* 
^ffl^Tfci^. H4 7i5H7©«riEfci5tiT, 02 
RtfB3£*BHLTK9iLfc<fc3K. SS*®3 4£*3t 
fiffi£UTfcJ:<, £tzmwm&fo3 1 

[0 0 2 5] 

m&mz-mz$zm*M\s. zo&mz&miksbmt 



20 



70 

[0®©fgW«i:l»BJ|] 

TBI] AttftlSBWro^MfflS^t-TSB. Btt-t© 

[0 2] Attftl3SW©ffll©^;««£*T¥iiiB. Btt 
•M0A-A«IIf*5. 

[B3 ] ft i «w<oscffiioiijfi«**rH i b turn 

[0 4] Attft2»W©|fei6fl|£jK-riEffiB, B«^© 

[0 5] AttftlSSMWMtffiOllJfiWS^-rTiBH. 
Btt-?-0A-A«IlltJ55. 

[0 6] ^<D^m(Dm<Dmmm<D-^^-rmw.mo 
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